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The lagrangian of a particle with spin
3
2
is considered in the Rarita-Schwinger formalism.
As known, the free lagrangian of a massive spin-
3
2
eld is invariant under the so-called
contact- (or point-) transformation. It is often thought that the requirement of such a
\contact invariance" of an interaction lagrangian leads, in general, to the appearence of
indenite \o-shell parameters" in the interaction. Here it is shown how this and some




The propagator of the new elds is related with the standard spin-
3
2
propagator in a simple
way.
Formulating the free spin-
3
2
lagrangian in the vector-spinor representation, which due to work [1] is reered










































where the eld  

is a sixteen component Lorentz vector-spinor (spinor index is supressed), M stands for




























where b is arbitrary, however restricted by the condition that tensor O
b




The invariance under this transformation implies that the physical properties of the eld are invariant with
respect to rotations in the spin
1
2
space and independent of the choice of the parameter A. Also, as a











These reduce the number of independent components of  






















































































To construct a contact-invariant
1
interaction one usually assumes that the eld  

enters only in combi-





















is not invariant under (2), and introduction of an explicitly invariant construction is necessary.
The most general form of the tensor 
A
which preserves the contact invariance of the interaction la-






























where z is an arbitrary number, the so-called o-shell parameter. Looking at the rst part of the r.h.s. of this
expression (as it was originally found by Nath et. al. [4]), one can make a conclusion that, in general, every
contact-invariant coupling with the eld  

contains one indenite o-shell parameter. This conception
was used, for example, in the model for the -resonance by Olsson and Osypowski [5], and nowadays has
become a basic one in the use of the eective lagrangians for the spin-
3
2
resonances (for the most recent
applications see e.g. ref. [6]). However, rst, the number of the phenomenological o-shell parameters
rapidly increases with the consequent inclusion of the spin-
3
2
resonances. Second, their physical meaning is
somewhat unclear. It is why we are inclined to consider the appearence of the o-shell parameters rather as
a problem
3
Besides that, there is another serious problem in such approach. Since the contact invariance of




particle is observable all the A-dependent terms vanish because of the consraints (3). When








enters into observables, which is explicitly
independent of A, as will be demonstrated later on (see eq.(10)). However, the self-energy graphs do not








which, in the general case, when the particle is
o-shell, makes the self-energy A-dependent. Thus, the dressed propagator will be A-dependent and so on.
To avoid all these problems and confusions the following is suggested. First of all, let us notice that free


















where we have dened a new A-independent tensor,





























Now it seems quite natural to redene the spin-
3
2
elds in the following way,
1
We shall understand \contact invariance" as invariance under transformation (2).
2




= 0, ref. [3]) leads to that  does not have an inverse, and therefore this
choice must be rather excepted then accepted.
3
Fortunately, it is not even a problem but just a misunderstanding. As one can see from the second part of the r.h.s.














are equivalent on-shell, because of the constraints (3)).
First, as one can easily see, new elds 	

are explicitly contact invariant. Consequently, there is no
trouble whatsoever concerning the invariance of the interaction lagrangian, because any lagrangian which
contains elds 	

is automatically contact invariant.
Another big advantage is that, since the parameter A is now hidden in the eld, the Feynman rules are
independent of A. This means that any observables and self-energy will always be independent as well.
Moreover, to compute them it is not even necessary to x the value of A.
The propagator of the elds 	

(let's denote it as S) can be found as usual, by the inversion of  and
transition to the momentum space. On the other hand, comparing eqs.(1) and (7) one can see that S and
the standard propagator S
A













Since this relation is independent of A, one may choose A = 0 and readily obtain that S = S
A=0
(as well
as  = 
A=0
).
Let us briey summarize the main ideas of this work. Indroducing the contact-invariant elds 	

one
can generate any kind of the interaction lagrangian without special attention to the question of how some
particular interaction preserves the contact invariance of the free spin-
3
2
lagrangian. As has been shown,
a contact-invariant interaction can be generally constructed without involving arbitrary parameters. This
means that, strictly speaking, there are no \o-shell parameters"(!), all free parameters can be represented
just as coupling constants. Moreover, it becomes possible to formulate Feynman rules which are explicitly
free of the parameter A: Consequently, one does not need to care about the certain choice of A or about
the A-dependence of nal results.
? ? ?
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